' ? ;• r 1 , 

FORM PTO- 1 390 , U S. DEPARTMENT OF COMMERCE PATENT AND TRADEMARK OFFICE 
REV. 2/0 IT 

TRANSMITTAL LETTER TO THE UNITED STATES 
DESIGNATED/ELECTED OFFICE (DO/EO/US) 
CONCERNING A FILING UNDER 35 U.S.C. 371 


ATTORNEY'S DOCKET NUMBER 
01975.0035 


U.S. APPLICATION NO. 
(If knoivn, see 37CFR1 .5) 

J-U/ 0 07^:50 


INTERNATIONAL APPLICATION NO. 

PCT/EPOO/08190 


INTERNATIONAL FILING DATE 
August 22, 2000 


PRIORITY DATE CLAIMED 
August 23, 1999 



TITLE OF INVENTION 
NEW PHENYLPIPERAZINES 



R^eltf \^^HEs!^S^^ VAN DER HEIJDEN, Cornelis G. KRUSE, Jacobus TIPKER, Matinus T. M. TULP, 
Gerben M. VISSER and Bernard J. Van VLIET 



Applicant(s) herewith submits to the United States Designated/Elected Office (DO/EO/US) the following items and other information: 
\ . X This is a FIRST submission of items concerning a filing under 35 U.S.C 371. 

2 □ This is a SECOND or SUBSEQUENT submission ofitems concerning a filing under 35 U.S.C. 371. 

3*. □ This is an express request to begin national examination procedures (35 U.S.C. 371(f)). Hie submission must include 

items (5), (6), (9) and (2 1 ) indicated below. 

4 X The US has been elected by the expiration of 1 9 months from the priority date (Article 3 1 ). 

5 X A copy of the International Application as filed (35 U.S.C. 371 (c)(2)). 

a. X is attached hereto (required only if not communicated by the International Bureau. 

b. □ has been communicated by the International Bureau. 

c. □ is not required, as the application was filed with the United States Receiving Office (RO/US). 
□ An English language translation of the International Application as filed (35 U.S.C. 371 (c)(2)). 

a. □ is attached hereto. 

b. □ has been previously submitted under 35 U.S.C. 154 (d)(4). 

7. X Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. 371 (c)(3)). 

a. □ are attached hereto (required only if not communicated by the International Bureau). 

b. □ have been communicated by the International Bureau. 

c. □ have not been made; however, the time limit for making such amendments has NOT expired. 

d. X have not been made and will not be made. 

An English language translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371 (c)(3)). 
An oath or declaration of the inventor(s) (35 U.S.C. 371 (c)(4)). 

An English language translation of the annexes of the International Preliminary Examination Report under PCT 
Article 36 (35 U.S.C. 371 (c)(5)). 

Items 11 to 20 below concern docuinent(s) or information included: 

Information Disclosure Statement under 37 CFR 1.97 and 1.98 

An assignment document for recording. A separate cover sheet in compliance with 37 CFR 3.28 and 3.31 is 
included. 

A FIRST preliminary amendment. 
A SECOND or SUBSEQUENT preliminary amendment. 
A Substitute specification. 

A change of power of attomey and/or address letter. 

A computer-readable form of the sequence listing in accordance with PCT Rule 13ter.2and35 U.S.C. 1.821-1.825. 
A second copy of the published international application under 35 U.S.C. 154 (d)(4). 
A second copy of the English language translation of the intemational application 35 U.S.C. 154 (d)(4). 
Other items or information: 

a. X Copy of cover page of Intemational Publication No. WO 01/14330 A2 

b. □ Copy of Notification of Missing Requirements. 

c. □ 



8. 


□ 


9. 


□ 


10. 


□ 


Items 


11 to 20 


11. 


□ 


12. 


□ 


13. 


□ 


14. 


□ 


15. 


□ 


16. 


□ 


17. 


□ 


18. 


□ 


19. 


□ 


20. 


X 



J. o o fc. 1-j e Si 6 .„ ii J «i e o n-': 

JC19 Rec'd PCT/PTO 2 2 FEB 2002 



U.S. APPLICATION NO. (If known, see 37CFR 1.5) 

lU/ 05^256 



INTERNATIONAL APPLICATION NO. PCT/EPOO/08190 



ATTORNEY'S DOCKET 
NUMBER: 01975.0035 



21. El The following fees are submitted: 

BASIC NATIONAL FEE (37 CFR 1.492 (a) (1) - (5)): 

Neither international preliminary examination fee (37 CFR 1.482) 
nor international search fee (37 CFR 1 .445(a)(2)) paid to USPTO 
and International Search Report not prepared by the EPO or JPG ... 



CALCULATIONS PTO USE ONLY 



$1040.00 



International preliminary examination fee (37 CFR 1 .482) not paid to 

USPTO but International Search Report prepared by the EPO or JPO $890.00 

International preliminary examination fee (37 CFR 1.482) not paid to 

USPTO but International Search fee (37 CFR 1.445(a)(2)) paid to USPTO $740.00 

International preliminary examination fee (37 CFR 1 .482) paid to USPTO 

but all claims did not satisfy provisions of PCT Article 33(l)-(4) $710.00 

International preliminary examination fee (37 CFR 1 .482) paid to 

USPTOand all claims satisfied provisions of PCT Article 33 (l)-(4) $100.00 

ENTER APPROPRIATE BASIC FEE AMOUNT = 



$890.00 



Surcharge of $130.00 for furnishing the oath or declaration later than 
months from the earliest claimed priority date (37 CFR 1.492 (e)). 



□ 20 □ 30 



CLAIMS 



NUMBER FILED 



NUMBER EXTRA 



RATE 



Total Claims 



-20 = 



X $18.00 



Independent Claims 1 



-3 = 



x$84 00 



MULTIPLE DEPENDENT CLAIM(S) (if applicable) 



+$280.00 



TOTAL OF THE ABOVE CALCULATIONS = 



$890.00 



□ Applicant claims small entity status. See 37 CFR 1 .27. The fees indicated above are reduced by Vi. 



SUBTOTAL = 



Processing fee of $130.00 for furnishing the English translation later than 
months from the earliest priority date (37 CFR 1 .492(f)). 



□ 20 □ 30 



TOTAL NATIONAL FEE = 



$890.00 



Fee for recording the enclosed assignment (37 CFR 1 .21 (h)). The assignment must be accompanied by 
an appropriate cover sheet (37 CFR 3.28, 3.3 1 ). $40.00 per property, + 



TOTAL FEES ENCLOSED = 



$890.00 



Amount to be 
refunded: 



charged: 



X 
□ 

ISI 

□ 



A check in the amount of $ 890.00 



Please charge my Deposit Account No. 



. to cover the above fees is enclosed. 
in the amount of $ 



to cover the above fees. 



A duplicate copy of this sheet is enclosed. 

The Commissioner is hereby authorized to charge any additional fees which may be required, or credit any overpayment to 
Deposit Account No. 06-0916. A duplicate copy of this sheet is enclosed. 

Fees are to be charged to a credit card. WARNING: Information on this form may become public. Credit card 
information should not be included onjthis form. Provide credit card information and authorization on PTO-2038. 



NOTE: Where an appropriate time limit under 37 CFR 1 .494 or 1 .495 has not been met, a petition to revive (37 CFR 1.137 (a) or (b)) 
must be filed and granted to restore the application to pending status. 

SEND ALL CORRESPONDENCE TO: 

Fiimegan, Henderson, Farabow, Garrett & Dimner, L.L.P. 
1300 I Street, N.W. 
Washington, D.C. 20005-3315 




SIGNATURE 

Ernest F. Chapman 7 25,961 



DATED: February 22, 2002 



NAME/REGISTRATION NO. 



JC19Rec'dPCT/PT0 22 FEB 2002 

wo 01/14330 1 PCT/EPOO/08190 

New phenvlpiperazines 

The invention relates to a group of novel phenylpiperazine derivatives of the formula 
5 (I): 

R5 



wherein: 

- X is 1 ) a group of the formula 

S. S3 



10 




-S2 



S5— N Y (1) 



wherein 

- Si is hydrogen or halogen, 

- S2 and S3 are independently hydrogen, alky! (1-6C), phenyl or benzyl. 

- S4 represents two hydrogen atoms or an 0x0 group, 
15 - Ss is H or alky! (1-4C). and 

- Y is C, O or S, 



or 2) a group of the formula 



CH2OR 




(2) 
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Wherein S, has the above meaning and R is H. alkyl (1-4C), aikoxyaikyi 
(2-6C), alkenyl (2-4C) or alkynyl (2-4C). 
or 3) a group of the formula 




wherein Si has the above meaning and Z is C, O or N, 
or 4) a group of the formula 




(3) 



(4) 



10 



wherein has the above meaning, 
or 5) a group of the formula 

O 




(5) 



15 



wherein S, has the above meaning and A is O or N. linked to the piperazine ring 

position 5 or 8, 

or 6) a group of the formula 



S I J is 
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wherein Si has the above meaning and Sg and S? represent hydrogen atoms or an oxo 
group, 

or 7) a group of the formula 




wherein one of the dotted lines can represent a double bond. Si has the above 
meaning, and 
10 P=T=Q=nitrogen 

or P=T=nitrogen and Q=C 

or P=Q=nitrogen and T=C or C-CH3 t- 
or P=nitrogen, and T and Q are carbon 
or P=nitrogen, T is carbon and Q is sulphur 

15 

- m has the value 2 to 6; 

- n has the value 0-2; 

- R5 and Re are independently H or alkyi (1-3C); or Rg+Re represent a group 
-(CH2)-p wherein p has the value 3-5, and 

20 - R7 is alkyI (1-3C), alkoxy (1~3C), halogen or cyano; or Re+Ry (R7 at position 7 of the 
indole group) represent a group -(CH2)q wherein q has the value 2-4, 
and salts thereof, which show high affinity for the dopamine Ds-receptor and are good 
serotonin reuptake inhibitors (SRI's). 
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Preferred compounds of the invention are compounds havlvig formula (I) wherein X 
represents a group of the formula (1), (2) or (3), wherein the symbols have the 
meanings given above and the salts thereof. 
5 Especially preferred are compounds having fonnuia (1) wherein X is the group with the 
formula (1) wherein S,=H, S2=CH3, S3=H, 84=0x0, Ss=H and Y is oxygen, m is 3, 
R^nRg^hydrogen, n is 0 or 1 and R7 is 5-fluoro, 
and the salts thereof. 

10 It has been found that the compounds according to the invention show high affinity for 
both the dopamine receptor and the serotonin reuptake site. This combination is 
useful for the treatment of schizophrenia and other psychotic disorders which enables a 
more complete treatment of all disease symptoms (e.g. positive symptoms and negative 
symptoms). 



'I 



30 



However, some of the compounds having fomiula (I) show (partial) agonist activity at 
dopamine receptors mailing them particularly suitable for the treatment of Parkinson's 
disease. 



20 The compounds show activity as antagonists at dopamine D2 receptors as they 
potentially antagonize apomorphine-induced climbing behaviour in mice. The compounds 
also show activity as inhibitors of serotonin reuptake, as they potentiate 5-HTP induced 
behaviour in mice. 

25 The compounds are active in therapeutic models sensitive to ciinically relevant 
antipsychotics (e.g. the conditioned avoidance response; Van der Heyden & Bradford, 
Behav. Brain Res., 1988. 31:61-67) and antidepressants or anxiolytics (e.g. suppression 
of stress-induced vocalization; van der Poel et al., Psychophamnacology, 1989, 97: 147- 
148). 



In contrast to clinically relevant dopamine D2 receptor antagonists the described 
compounds have a low propensity to induce catalepsy in rodents and as such are likely 
to induce less extrapyramidal side effects than existing antipsychotic agents. 
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The inhibitory activity of serotonin reuptake inherent in these compounds may be 
responsible for the therapeutic effects observed in behavioural models sensitive to either 
antidepressants or anxiolytics. 

The compounds can be used for the treatment of affections or diseases of the central 
nen/ous system caused by disturbances in either the dopaminergic or serotonergic 
systems, for example: aggression, anxiety disorders, autism, vertigo, depression, 
disturbances of cognition or memory, Parkinson's disease, and in particular 
schizophrenia and other psychotic disorders. 

Pharmacologically acceptable acids with which the compounds of the invention can form 
suitable add addition salts are for example hydrochloric add. sulphuric acid, phosphoric 
add, nitric acid, and organic adds such as dtric add. fumaric add, maleic add, tartaric 
acid, acetic add, benzoic add, p-toluene sulphonic add, methanesulphonic add and 
naphthalene sulphonic add. 

When the compounds comprise a centre of chirality both the racemic mixture and the 
individual enantiomers belong to the invention. 

The compounds and their add addition salts can be brought into forms suitable for 
administration by means of suitable processes using auxiliary substances such as 
liquid and solid carrier materials. 

The compounds having formula (I) can be prepared by reaction of a-compound of the 
formula 



X-N 




under basic conditions with a compound of the fonnula 
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in which formulae the symbols have the meanings given above, and L is a so-called 
leaving group such as a halogen atom or a mesylate group. 

The piperazine compounds having formula (II) can be obtained as described in EP 
0138280, EP 0189612 and/or EP 0900792, or in an analogous manner. 

The preparation of the piperazines having formula (II) can be carried out as indicated 
in schemes (i)-(iv) below. Some of the routes result in optically pure piperazine 
derivatives. 




Scheme (i) 




Scheme (ii) 




5 
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CI 




O 



+ Br-C-<j:-Br- 



Cl 



OH 




OH 




HNO,/H^SO./Hp 
2 




Scheme (iv) 
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The starting compounds having fomnula (!!!) can be prepared according to methods 
l<nown for analogues compounds, as described for example in Organic Process Res. 
and Dev. 1997_(1), 300-310. 

The invention wilt now be illustrated by means of the following Examples: 
Example 1: preparation of compound a .i fsee scheme i) 



Step 1 (scheme i): To a solution of chioronitrocatechol (6.45 g , 34 mmol) in dry 
DMSO (50 ml) was added powdered NaOH (2.72 g , 68 mmol). After stirring for 30 
minutes a solution was added of R-glycerolketal mesylate (8.0 g, 38 mmol) in DMSO 
(20 ml) and this mixture was heated at 80^0 during 24 hours. After cooling to room 
15 temperature the reaction mixture was poured into water (200 ml), acidified with 1N HOI 
and extracted with methyl t-butylether. The organic fraction was washed with water and 
dried on MgS04. After removal of the drying agent and the solvent in vacuo, the 
resulting oil was subjected to flash chromatografy1;Si02, eluent PE/aceton=3/1). Yield 
9-29 g (90%) of the S-I^etal. 



11 -ai u fis H 6. . ni e 3 lii e 
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Step 2 (scheme i): To a solution of the S-ketal (31 g, 102 mmol) in acetic acid (120 ml) 
was added 35% HBr in acetic acid (80 ml) and this mixture was rotated for 2 hours on 
a rotavapor in a waterbath of 50°C. The reaction mixture was diluted with ethanol 
5 (96%, 250 mi), cooled in a salt/ice mixture and then NaOH (50% in water, 250 ml) was 
added slowly, keeping the temperature below 15°C. After adding ethanol (250 mi) and 
water (250 ml) the reaction mixture was stirred at room temperature for 16 hours. Then 
concentrated HCI (about 300 ml) and water were added and the mixture extracted with 
ethyl acetate. After washing the organic fraction with 5% NaHCOa (4x500 ml), the 
10 solvent was removed in vacuo and the resulting oil was subjected to flash 
chromatografy (SiOa, eluent PE/aceton=3/1 ). 
Yield 20.5 g (81%) of the R-benzodioxane as a yellow oil. 

Step 3 (scheme i): To a solution of R-benzodioxane.(20 g, 81 mmol) in DMF (200 m\) 
15 was added KOH (4.56 g, 81 mmol). After cooling the red solution in Ice/aceton dimethyl 
sulfate (23 mi) was added and the reaction mixture was stirred for 1.5 hours at room 
temperature. Then more KOH (4.56 g, cooling) was added and the mixture was stirred 
at room temperature for 16 hours. After adding water (700 ml), the product was 
extracted with ethy! acetate. The ethyl acetate was removed in vacuo and the resulting 
20 oil was subjected to flash chromatografy (SiOs, eluent PE/aceton=4/1) yielding R- 
methoxymethylbenzodioxane (12.3 g, 58%) as a yellow oil. [alD^^= -97^ ( methanol). 

Step 4 (scheme i): To a solution of R- methoxymethylbenzodioxane (5 g, 19 mmol) in 
ethanol (100 ml) and ethyl acetate (50 ml) was added a catalytic amount of 10% Pd/C 
25 and the solution was shaken under atmospheric pressure at room^ temperature. , 
After the calculated amount of H2 was taken up by the reaction mixture, the catalyst 
was removed by filtration and the filtrate was concentrated in vacuo. Yield 3.7 g 
(100%) of the corresponding anilino-compound. 

30 Step 5 (scheme i): The anilino-compound (4 g, 2 mmol) and BCEA, i.e. 

HN(CH2CH2CI)2.HCI (3.7 g , 2 mmol) were dissolved in chlorobenzene (100 ml). The 
mixture was heated to 150^C for 16 hours, concentrated in vacuo and purified by flash 
chromatografy (Si02 , dichloromethane/methanol/ammonium hydroxide=92/7.5/0.5). 
Yield 3.67 g (68%) of the piperazine aj. 
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Example 2: preparation of compound no. 126 

The route is described above, i.e. reaction of compound (II) with compound (111). The 
5 mesylates of formula (III) were prepared from the con-esponding alcohols by standard 
procedures, e.g. with MsCI/EtgN. 

A mixture of the piperazine aJ (3.6 g , 13.6 mmol) , the 5-fiuoro indole-mesylate (4,1 g , 
15,1 mmol), triethylamine (2 ml) and a catalytic amount of KI in CH3CN (100 ml) was 
1 0 heated under reflux during 1 8 hours after which the reaction mixture was concentrated 
in vacuo and purified by chromatografy (SiOa , dichloromethane/methanol/ammonium 
hydroxide =92/7.5/0.5). Yield 3.77 of the free base (oil). The free base was dissolved in 
ethanol and 1 equivalent of fumaric acid in ethanoi was added. After removal of the 
solvent compound no. 126 was obtained (4,3 g, 57%). [ajp^^ = -2° (methanol) 

15 

Example 3 : preparation of compound b.ii (see scheme ii) 

Step 1 (scheme ii); A solution of the aminophenol (37.3 g, 198 mmol), S-lactic acid 
methyl ester (20 ml) and triphenyiphosphine (58 g, 220 mmol) in THF (2000 ml) was 

20 cooled in ice/salt (temperature <10"'C). Then a solution of azodicarboxic acid ester 
(DIAD, 43 ml , 218 mmol) in THF (400 ml) was added slowly. After stirring at room 
temperature for 18 hours the reaction mixture was concentrated in vacuo and ethanol 
(500 mi) and 36% HCI (125 ml) were added to the residue. The mixture was heated to 
100°C (development of gas). After cooling the compound was isolated by filtration and 

25 washed with 96% ethanol (about 100 ml). Yield 42 g (87%). 

Step 2 (scheme ii): This step is similar to step 4 described in scheme i. 

Step 3 (scheme ii): This step is similar to step 5 described in scheme i, resulting in the 
30 formation of the piperazine b.ii. 

Example 4: preparation of compound no. 89 

The route is described above, i.e. reaction of compound (II) wth compound (HI). The 
reaction is carried out as described in example 2, starting with the piperazine b.ii . 
35 Yield 58% of compound no. 89, [a]o^ = -24° (methanol). 
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Example 5: preparation of coumpound cjii (see scheme iii) 

Step 1 (scheme iii): A solution of the benzomorpholinone (10 g , 41 mmol ; see 
scheme ii, step 1) and powdered KOH (2.3 g , 41 mmol) in DMF (100 ml) was cooled 
5 in ice (temperature <10^C). After adding 1 equivalent of Mel (2.55 ml, 41 mmol) the 
reaction mixture was stirred at room temperature for about 1 .5 hours and then poured 
into water. The precipitate was filtered off, washed with water and dried. Yield 10 g 
(95%) of the NCH3.-compound, mp. 191-192; [ajo^^ = +7.5^ (in THF) 

10 Step 2 (scheme iii): This step is similar to step 4 described in scheme i. 

Step 3 (scheme iii): This step is similar to step 5 described in scheme i, resulting in the 
formation of the piperazine cJii. 

15 Example 6 : oreoaration of compound no. 121 

The route is described above, i.e. reaction of compound (II) with compound (111). The 
reaction is performed as described in example 2, starting with the piperazine c,iii . Yield 
44% of compound no. 121, [alD^^= -28° (methanol). 

20 Example 7: preparation of compound d.iv (see s cheme iv) 

Step 1 (scheme iv): Pyridine (81ml, 1 mol) was added to a solution of 2-hydroxy-5- 
chloroaniline (143.5 g. 1 mol) in dry CH2CI2. The mixture was cooled in ice 
(temperature <10°C) and then a solution of 2-bromo-2-methyi-propionylbromide (163 
25 ml, 1 mol) in CH2CI2 (1 00 ml) was added slowly. The mixture was stirred at room 

temperature for 18 hours and was poured into CHzCIs (5000 ml) and water (2000 ml). 
The organic layer was washed with water, dried and concentrated in vacuo till about 1 
litre. The precipitate was filtered off, washed with CH2CI2 and dried. Yield 231 g (79%) 
of the bromocompound, mp. 172*^0. 

30 

Step 2 (scheme iv): To a suspension of the bromocompound (60 g , 205 mmol) in 
water (95 ml) was added slowly under ice cooling concentrated sulfuric acid (7 ml) 
followed by 70% HNO3 (16 ml) and stirring was continued for 2 hours at room 
temperature. After cooling in ice water the precipitate was filtered off, washed with 
35 water and purified by chromatografy (Si02, methyl t-butylether). Yield 49 g (71%) of the 
nitrocompound. 
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Step 3 (scheme iv): To a solution of the nitrocompound (49 g . 145 mmol) in DMF 
(sbbml) was added K2CO3. This mixture was heated for one hour at 150°C, then 
cooled and poured into a mixure water / ethyl acetate. The organic fraction was washed 
with sodium bicarbonate (5% in water) , HCI (2N) and water respectively. The solvent 
5 was removed in vacuo and the residue was purified by flash chromatografy {S'lOz , 
methyl t-butylether / PE = 1 / 1). Yield 23 g (62%). 



Step 4 (scheme iv): This step is similar to step 4 described in scheme i. 

10 

Step 5 (scheme iv): This step is similar to step 5 described in scheme i, leading to the 
formation of the piperazine d,iv. 

Example 8: preparation of compound no. 115 
15 The route is described above, i.e. reaction of compound (II) with compound (111). The 
reaction is perfonned as described in example 2. starting with the piperazine d,iv . 
Yield 20% of compound no. 115. 



20 



The compounds listed in the following tables have been prepared according to the 
method of the above examples. 
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Claims 



1 . The invention relates to a group of novel phenylpiperazine derivatives of the 
formula 

5 (I): 



/ \ 

X-N N-(CH2), 



V_/ \\_^ (.) 




(R7)n 



Re 



wherein: 

- X is 1 ) a group of the formula 

S 




(1) 



10 

wherein 

- Si Is hydrogen or halogen, 

- S2 and S3 are independently hydrogen, alkyi (1-6C), phenyl or benzyl, 

- S4 represents two hydrogen atoms or an oxo group, 
15 - S5 is H or alky! (1-4C), and 

- Y is C, O or S. 



or 2) a group of the formula 



CH^OR 




(2) 



20 
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Wherein has the above meaning and R is H, alkyi (1-4C), alkoxyalkyi 
{2-6C), alkenyi (2-4C) or alkynyl (2^C), 
or 3) a group of the formula 



O 




wherain has the above meaning and Z is C, O or N, 
or 4) a group of the formula 




wherein has the above meaning, 
or 5) a group of the formula 



O 




wherein has the above meaning and A is O or N. linked to the piperazine ring with 

position 5 or 8, 

cr 6) a group of the formula 
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(6) 



wherein has the above meaning and Sg and S7 represent hydrogen atoms or an 0x0 
group. 

or 7) a group of the formula 



wherein one of the dotted lines can represent a double bond, Si has the above 
meaning, and 

P=T=Q=nitrogen 
or P=T=nitrogen and Q-C 
or P=Q=nitrogen and T=C or C-CH3 
or P=nitrogen, and T and Q are carbon 
or P=nitrogen, T is carbon and Q is sulphur 

- m has the value 2 to 6; 

- n has the value 0-2; 

- R5 and Re are independently H or alkyi (1-3C); or Rg+Rg represent a group 
--(CH2)-p wherein p has the value 3-5, and 

- R7 is alkyI (1-3C), alkoxy {1-3C), halogen or cyano; or R^+R^ (R7 at position 7 of the 
indole group) represent a group -(CH2)q wherein q has the value 2-4, 

and salts thereof. 
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2. A compound as claimed in claim 1 , wherein X represents a group of the formula 
(1), (2) or (3), wherein the symbols have the meanings given in claim 1. 

3. A compound as claimed in claim 1 , wherein X is the group having formula (I), 
wherein S,=S^^Ss=H, 84=0x0 and S2=CH3, m is 3, R5=R6=H, n is 0 or 1, and R7 
is S-fluoro, and salts thereof. 

4. Method for the preparation of compounds as claimed in claim 1, characterised 
in that a compound having formula (II) 



/ \ 

X-N NH 

\ / 



(II) 



is reacted under basic conditions with a connpound having formula (Hi) 




in which formulae the symbols having the meanings given in claim 1 , and L is a 
so-called leaving group. 

A pharmaceutical composition containing at least one compound as claimed in 
claim 1 as an active component. 

A method of preparing a composition ais claimed in claim 5, characterised in 
that a compound of claim 1 is brought into a form suitable for administration. 
A method of treating CNS disorders, characterised in that a compound as 
claimed in claim 1 is used. 
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invention relates to a group of novel phenylpiperazine derivatives of formula (I): wherein: X is 1) a group of formula (1 ) wherein: Si 
is hydrogen or halogen, S2 and S3 are independently hydrogen, alkyl (1-6C), phenyl or benzyl, S4 represents two hydrogen atoms or 
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information which is material to patentability as defined in 37 CFR § 1.56 which became 
available between the filing date of the prior appllcation(s) and the national or PCT 
International filing date of this application: 



Application Number 


Date of Filing 


Status (Patented, 
Pending, Abandoned) 
















\/\Ne hereby appoint the following attorney and/or agent(s) to prosecute this 
application and transact all business in the Patent and Trademark Office connected 
therewith. FINNEGAN. HENDERSON. FARABOW. GARRETT & DUNNER, L.L.P., Douglas 

B. Henderson, Reg. No. 20.291: Ford F. Farabow, Jr., Reg. No. 20,630; Arthurs. Garrett, 
Reg. No. 2Q»2Sa;. Donald R. Dunner. Reg. No. 19.073: Brian G. Brunsvold. Reg. No . 22.593; 
Tipton D. Jennings, IV, Reg. No. 2S1M^: Jerry D. Voight. Reg. No._2ai22P; LaurenceR^ 
Hefter, Reg. No.,2Q,S2^; Kenneth E. Payne, Reg. No. 2 3,098 ; Herbert H. Mintz, Reg. No. 
2S.,SBluC. Larry O'Rourke, Reg. No._2£.1114;.AIbert J. Santorelli, Reg. No. 22.610: Michael 

C. Elmer, Reg. No. 25.857 ; Richard H. Smith, Reg. No. 20.609 ; Stephen L. Peterson, Reg. 
No. 26,32 5; John M. Romary, Reg. No. 26.331: Bruce C. Zotter, Reg. No. 27,680 ; Dennis P. 
O'Reilley, Reg. No. Allen M. Sokal, Reg. No. 26,^; Robert D. Bajefsky, Reg. No. 
25^387; Richard L. Stroup, Reg. No. 28,478; David W. Hilt, Reg. No_2a^0; Thomas L. 
Irving. Reg. No,.28,619; Charles E. LipseyTReg. No. 28J6SJ:homas W. Winland, Reg. No. 
27,605; Basil J. Lewris, Reg. No. 28,818;, Martin I. Fuchs, Reg. No. 28.508 ; E. Robert 
Yoches, Reg. No. 3ai2a;.Barry W. Graham, Reg. N o. 29,924 ; Susan Haberman Griffen, 
Reg. No. 30.907 : Richard B. Racine. Reg. No. .30.415: Thomas H. Jenkins, Reg. No. 20.^857; 
Robert E. Converse, Jr.. Reg. No. 27.432; Clair X. Mullen, Jr.. Reg. No. 20,34Sr Christopher 
P. Foley, Reg. No. 31.354 : John C. Paul, Reg. No.j0.413; Roger D. Taylor. Reg. No. 
28^2; David M. Kelly, Reg. No., 30,953; Kenneth J. Meyers', Reg. No. 25,1 4_6; Carol P. 
EinaudI, Reg. No. 32.22D; Walter Y. Boyd, Jr., Reg. No. 3 1.738 ; Steven M. Anzalone, Reg. 
No. 32J1B5; Jean B. Fordis, Reg. No. 32^24;, Barbara C. McCurdy. Reg. No . 32.12 0: James 
K. Hammond, Reg. No. 5i;964; Richard V. Burgujian, Reg. No. 31 .744 : J. Michael Jakes, 
Reg. No. .22^4; Dirk D. Thomas, Reg. No. ^2,60Q; T homas W. Banks, Reg. N o. 32,7 19; 
Christopher P. Isaac, Reg. No. 32,6i£;^Bryan C. Uiner. Reg. No . 32,40p : M. PauTBarRer, 
Reg. No. 32^3; Andrew Chanho Sonu. Reg. No._33J:5Z; David S. Forman, Reg. No. 
33^a94; Vincent P. Kovalick, Reg. No. 32.867j James W. Edmondson, Reg. No.,3a.S71; 
Michael R. McGurk, Reg. No ^32.045 ; Joann M. Neth, Reg. No.,3fiT363; Gerson S. Panitch, 
Reg. No. 3 3 ,7 &1 ; Cheri M. Taylor. Reg. No. .33,216; Charles E. Van Horn. Reg. No. 40.266: 
Linda A. Wadler, Reg. No. §3^8; Jeffrey A. Berkowitz, Reg. No. 2B.JA2i Michael R. Kelly, 
Reg. No. .3.3,92.1; and James B. Monroe, Reg. No. .a3.971j and . 
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Finnegan, Henderson, Farabow, Ganrett & Dunner, L.L.P. • Washington, D.C. 

Please address all correspondence to finnegan. Hen ders on, farabow, c;a rri=tt& miNNEP, 
L.L.P. 1300 I Street. N W.. Washington, D.C. 20005. Telephone No. (202) 408-4000. j 
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Finnegan, Henderson, Farabow, Garrett & Dunner, L.L.P. • Washington. D.C 



lA/Ve hereby declare that ail statements made herein of my own knowledge are true 
and that all statements made on information and belief are believed to be true; and further 
that these statements were made with the knowledge that willful false statements and the like 
so made are punishable by fine or imprisonment, or both, under section 1001 of Title 18 of 
the United States Code, and that such willful false statements may jeopardize the validity of 
the application or any patent issuing thereon. 

IN TESTIMONY WHEREOF, I/We have hereunto set our hands. 



Full Name of First Inventor: 
Van Hes. Roelof 


Inven Si^p^re: 


Date: 


Residence: Weesp, The Netherlanc 




Citizenship: NL 


Post Office Address: 

C.J. van Houtenlaan 36, 1381 CP Weesp, T;he Netherlands ' 


Full Name of Second Inventor: 
Van der Heijden JnhpinnAQ A M 


1 nvent^fs^|g^ture: 


Date: 


Residence: Weesp, The Netherland^ 


Citizenship: NL 


Post Office Address: 

C.J. van Houtenlaan 36, 1381 CP Weesp, The Netherlands | 


Full Name of Third Inventor: 
Kruse. Cornelis G 




Date: 1 


Residence: Weesp, The Netherland 




Citizenship: NL 


Post Office Address: 

CJ. van Houtenlaan 36. 1381 Cp Weesp, The N|etherlands 


Full Name of Fourth Inventor: 
Tipker Jacobus 


Inventor's Sf 


gnature: 


Date: 


Residence: Weesp, The Netherland 






Citizenship: NL 


Post Office Address: \/ 
C J. van Houtenlaan 36, 1381 Cp Weesp, The N 


Btherlands 
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Finnegan, Henderson. Farabow, Garrett & Dtinn 
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Washington, D,C. 



Full Name of Fifth Inventor: 
Tulp. Martinus T.M 


1 nventory Si^ ijiatu re: 


Date: 


Residence: Weespjhe Netherlanc 




Citizenship: NL 


Post Office Address: 

CJ. van Houtenlaan 36, 1381 CP Weesp, The Netherlands 


Full Name of Sixth Inventor: 
Visser Gerben M 


Inventor's Signgtufer'^ 


Date: 


Residence: VVeesp, The Netherland 




Citizenship: NL 


Post Office Ad d ress : 

CJ. van Houtenlaan 36, 1381 CP Weesp, The Netherlands 


Full Name of Seventh Inventor: 
Van Vliet Bernard J 


Inventor's Signature: 


Date: 


Residence: Weesp, The Netherland 




Citizenship: NL 


Post Office Address: 

C.J. van Houtenlaan 36, 1381 CP Weesp, The Netherlands 



